Taurine in rat posterior pituitary: localization in astrocytes and selective release by hypoosmotic stimulation.
Taurine, a gamma-aminobutyric acid (GABA)-like acidic amino acid, has previously been shown to be prominently localized to astrocytes in the supraoptic nucleus, the neurons of which contain only small amounts, and to have inhibitory actions on supraoptic neuronal activity. In the present study, taurine distribution in the neurohypophysis was determined by using a well-characterized monoclonal antibody against taurine itself. Preembedding immunohistochemistry was performed at light and electron microscopic levels by using diaminobenzidine and gold-substituted silver-intensified peroxidase (GSSP) methods. At the light microscopic level, the distribution pattern and cellular localization of taurine immunoreactivity corresponded to that of glial fibrillary acidic protein. Pituicyte cell bodies and processes displayed dense taurine immunoreactivity. Electron microscopic observations revealed strong taurine GSSP reactions in these neural lobe astrocytes, but weak taurine reactivity was seen within only some neurosecretory axons. High-performance liquid chromatography analyses demonstrated that in vitro hypoosmotic stimulation (reduction of 40 mOsm/kg) of isolated posterior pituitaries resulted in preferential increases in taurine release into the bathing medium without increased release of other amino acids. Conversely, tissue concentrations of taurine significantly decreased with hypoosmotic perfusion, while glutamate, glutamine, and GABA concentrations were not reduced. These results indicate that taurine is mainly concentrated in neurohypophysial astrocytes, which are known to engulf the neurosecretory axonal processes and terminals. Taurine released from pituicytes under basal and hypoosmotic conditions may act to suppress axon terminal depolarization and thereby depress release of neurohypophysial peptides.